INTRODUCTION
In the last two decades, the size of materials came into a nanometric scale, which lead dramatically increase of surface to volume ratio and correspondingly changes of physical, chemical and mechanical properties. To understand these properties and related physical bases, which are the necessary promises for correct industrial application, theoretical considerations on these size dependent phenomena become important due to partly absence of accurate measurement techniques on these properties of materials [1] . Nanoparticles (NPs) and nanowires (NWs) NPs and NWs mean solo nano-sized particles with free surfaces and have attracted increasing attention in the materials community since their electronic, optic, catalytic, mechanical and thermodynamic properties are significantly altered from those of either the bulk or a single molecule, where NWs is an extremely thin wire with a diameter on the order of a few nanometers or less and NPs is a small object that behaves as a whole unit with respect to its transport and properties in the size range between 1 to 100 nanometers [2 ,3] . Among these properties; mass density and bulk modulus having a large impact on other physical constant and playing an important role in material growth, homogeneity and porosity [4] [5] [6] [7] . The Grüneisen parameter provides fundamental basis for studying thermal and elastic properties of solids [8] [9] [10] [11] . In recent years, Omar and his group published several articles on thermal properties of nanoscale size solids [12] [13] [14] [15] . Calculations of lattice thermal conductivity on Si nanowires by the use of The size effects on the Grüneisen parameter was calculated which based on the ratio number of surface atoms to that of its internal, using the bulk Grüneisen parameter γ(∞) modified to include its related size dependent parameters and applied to Si. It was found that the nanoscale size values of Grüneisen parameter γ(r) dropped when the size decreased from its bulk value of 0.685 to zero for the 5nm diameter nanoparticles. Size effects substantially influence the thermodynamic behavior of nanocrystals. It was found that the lattice thermal expansion, molar volume and bulk modulus drop while the specific heat was rised when the size was decreased. The relation between the mass density effects on bulk modulus was also discussed. The theoretical predictions agreed well with the other theoretical results of Grüneisen parameter, and with the available experimental and computer simulation results for other thermodynamic parameters. will also be calculated with that of .
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METHOD OF CALCULATIONS
In the quasiharmonic approximation and assumption of a perfect crystal, the anharmonicity give rise to a major component of Gruneisen parameter in crystals, according to the relation [16, 17] : (1) where is the bulk lattice thermal expansion, is bulk molar volume, is the bulk modulus and is the bulk specific heat capacity which is assumed to follow Debye model. The amount of variation in the Grüneisen parameter depends on the structure of the material and the nature of interaction between atoms [18] . To calculate the nanoscale Grüneisen parameter , Eq.
(1) is modified to the state: 
where and is the size dependent Debye temperature, it is calculated from the relation on the basis of the proportional relationship of temperature [24] , under the assumption that the size in the relation can be extended to r [25, 26] Upon structure miniaturization to the nanometer regime, the bulk modulus similar to other parameters is no longer constant but changes with the shape and size of the solid. The relation for the bulk state is modified to a nanoscale size bulk modulus form as [18, 27] : Figures (3) , (4), (5) and (6). The figures show that the lattice thermal expansion, molar volume and bulk modulus drop while the specific heat rise when the size is decreased as shown in Fig. (2) . 
ANALYSIS OF RESULTS:
Size effects influence the thermodynamic parameters. Experimental evidence of the size-dependent heat capacity was recently reported for metallic nanoclusters and nanostructured dielectrics [35] [36] [37] . According to Equation (7), the specific heat is a proportional quantity with , then the decrease in according to the Eqs. (8) and (5), it will follow by the increase of as shown in Fig. (2) . For group IV elemental semiconductors, the melting point will follow by a systematic dependence with their as shown in Figure (7 ).
According to this phenomenon, the smaller size for nanoparticles (NPs) which corresponds to a lower melting point, should
consequently give a smaller bulk modulus as it is the case in Fig. (8) . The value of results obtained is compared to the available computer simulation results based on molecular dynamic simulations (MDS), where MDS is a computer simulation method for studying the physical movements of atoms and molecules [34] of Si nanowires (NWs), and have the same trend variation, while MDS gives higher values as it is clear from the Fig.  (3) . Such a dependence is related to nonvariable lattice parameter in MDS. In the size range the nanoscale size unit cell volume is sensitively larger than the bulk. On the other hand, the Density is known to be a size-independent property of materials. Generally, density can be varied by changing either the pressure or the temperature. Recently, it has been observed experimentally that mass density is size-dependent property of nanomaterials, such as in the case of Au nanocrystals [38] , it was found that density decreases with the thickness of the layer in nanometer range which is less than 20nm due to the higher fraction of free volume in Au nanoclusters. At size 5nm, the density value of Si nanoparticles is found to be 1.472 gm.cm 3 compared to 2.329 gm.cm 3 for bulk; this is largely due to the variation in the surface to volume ratio which leads to increase in mean bond length. The results obtained have the same trend with the available experimental results for Au nanocrystals. Thus, the increasing of mean bond length leads to the change in mass density as we have found in this work and it is shown in Figure ( 4). The figure shows that the decreases with the reduction of their sizes which leads to decrease in bulk modulus.
From the physical point of view, the calculated nanoparticles size dependence of Grüneisen parameter on the parameters , and , will be explained according to as: It is well known that, Grüneisen parameter is a function of anharmonicity part of lattice vibration, in this case the dependence Grüneisen parameter in Fig. (6) could be referred to the decrease of lattice anharmonicity as the nanoparticle size decreases. For this case, the decrease in nanoparticles size will follow by the increase of their bond length [20] , which according to the principals of energy tight binding model reduces the lattice interaction. In this case, lower lattice vibration gives lower values of . Thus, it leads to a less anharmonicity vibration and Fig. (6) indicates such hypothetical dependence. The zero values of represents a zero anharmonicity at about 5nm particles diameter, which leads to a structure deformation. However, in previous published works, at almost this size, and for several elements such as Au and Cu, the structure change from crystalline to that of molecular like form [39, 40] . Furthermore, the shape of the curve for is similar to that of the temperature dependence of , that is the lattice thermal expansion of Si [20] . Depending on these precise parameters, where both are represented by the anharmonicity part in the lattice vibration, their shape should represented by this phenomena. Moreover, the reduce in nanoscale size has an effect on the lattice anharmonicity and according to the results obtained by Omar [39] , the low temperature shape of could be due to the structure change and so for in this work. 
Conclusions
When the material sizes reduces to a nanoscale range, the Grüneisen parameter no longer remains constant but accordingly changes and play an important role as size effect dominates. The relation to calculate Grüneisen parameter γ(∞) for bulk is used successfully after modifying it on nanoscale size dependent γ(r) without any adjustable parameters which based on the ratio number of surface atoms to that of its internal. As a result, the lattice thermal expansion, molar volume and bulk modulus drop while the specific heat rise when the size is decreased. It was found that the Grüneisen parameter is affected by the size and dimension of nanocrystals as well as its related parameters. The relation used to correlate molar volume, bulk modulus and Grüneisen parameter for the bulk solid found to be work well for the case of nanoscale size solids. According to the definitions of Grüneisen parameter which corresponds to the vibrational anharmonicity, its zero value should represent the disappearance of anharmonicity and that consequently the break bonding in nanoscale.
